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TRANSMISSION LINE HAVING PHOTONIC BAND GAP COPLANAR 
WAVEGUIDE STRUCTURE AND METHOD FOR FABRICATING POWER 
DIVIDER USING THE SAME 

5 BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a transmission line, and particularly, to a 
transmission line having a photonic band gap (PBG) coplanar waveguide (CPW) 
10 structure and a method for fabricating a power divider using the same. 

2. Description of the Prior Art 

In general, most important factors in designing a transmission line are a 
correct characteristic value and a maximum received power of a transmission line. 
15 The maximum received power means a limit of power a transmission line can 
endure. That is, even though a transmission line has an accurate characteristic 
value, if power higher than the maximum received power is applied to such a 
transmission line, the transmission line itself is broken. 

Figure 1 illustrates a transmission line having a general coplanar 
20 waveguide (CPW), 

As shown therein, a signal applied to an input terminal 11 of a 
transmission line 10 generates an electric field and a magnetic field through an 
interval 14 between a signal line 13 and a ground-conductive layer 16 to be 
transmitted to an output terminal 12 of the transmission line 10. At this time, a 
25 characteristic impedance value of the transmission line 10 is determined by a 



width of the signal line 13, a distance 14 between the signal line 13 and a ground- 
conductive layer 16, a thickness of a substrate 17 and a dielectric constant of the 
substrate 17. 

In addition, in case that a dielectric constant of the substrate 17 is high, a 
5 width of the signal line 13 is remarkably narrowed. That is, if power is applied to 
the signal line 14 having a small width (e.g., 2.5pm), the signal line 13 may be 
short-circuited by heat. For example, on the assumption that a distance between 
ground-conductive layers 16 is 240pm, the width of the signal line should be 
smaller than 2.5pm in order to implement a CPW having a characteristic 
10 impedance of 132 ohms or more on a GaAs substrate having a thickness of 
625pm and a dielectric constant of 12.9. But; it is very difficult to implement a 
signal line having a width of 2.5pm or less. Accordingly, a CPW having a signal 
line a width of which is wide and a high characteristic impedance is needed. 

Recently, a CPW structure to which a Photonic Band Gap (PBG) is 
is applied has be proposed. The PBG CPW structure is used as a band-stop filter 
having a reduction characteristic for a specific frequency band. 

The PBG suppresses an advance of an electromagnetic wave and 
changes an impedance and a phase of a transmitted signal. The PBG structure is 
mainly applied to an antenna having a microstrip form, a resonator, a filter or the 
20 like. 

However, the PBG CPW structure according to the conventional art 
cannot obtain a high characteristic impedance. That is, in the PBG CPW structure 
in accordance with the conventional art, a width of a signal line should be narrow 
in order to obtain a high impedance. But if the width of the signal line is narrow, it 
25 is difficult to apply the PBG CPW structure to a passive circuit of a micro wave 



band or a millimeter wave band. 

Accordingly, it is difficult to apply a transmission line having the PBG CPW 
structure or having a general CPW structure to an unequal Wilkinson power 
divider requiring a high impedance characteristic. In addition, since the 
5 transmission line having the PBG CPW structure or having a general CPW 
structure cannot have a high characteristic impedance, it is also difficult to apply 
such a transmission line to an antenna or a filter requiring a high characteristic 
impedance. 

As so far described, in the coplanar wave guide (CPW) in accordance with 
10 the present invention, if a characteristic impedance is increased, a width of a 
signal line should be remarkably reduced. In addition, if a characteristic 
impedance is increased in a high frequency band, a width of the signal line should 

be extremely reduced. For this reason it is difficult to implement a transmission 

■i 

line having a high impedance. 

15 In addition, since a power divider in accordance with the conventional art 

dividea high power in a high frequency band and requires a high characteristic 
impedance, it is difficult to apply the transmission line having the PBG CPW 
structure in accordance with the conventional art to the power divider. That is, a 
signal line having a narrow width can be easily broken and is hard to fabricate. 

20 A transmission line in accordance with another conventional art is 

disclosed in U.S. Patent No. 6,518,864 registered on 11 st Feb, 2003. 

SUMMARY OF THE INVENTION 
25 Therefore, an object of the present invention is to provide a transmission 
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line having a Photonic Band Gap (PBG) Coplanar Waveguide (CPW) structure 
and a method for fabricating a power divider using the same capable of increasing 
a characteristic impedance and increasing a width of a signal line of a 
transmission line. 

Another object of the present invention is to provide a PBG CPW 
transmission line and a method for fabricating a power divider using the same 
capable of providing high power. 

To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, 
there is provided a transmission line having a photonic band gap (PBG) coplanar 
waveguide (CPW) structure comprising: a ground conductive layer formed on a 
substrate; linear grooves formed on the ground conductive layer; a signal line 
formed between the linear grooves; rectangular grooves formed close to the signal 
line, and formed on the ground conductive layer; and slots formed at the 
rectangular grooves respectively, and connecting the rectangular grooves and the 
linear groove. 

To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, 
there is provided a transmission line having a photonic band gap (PBG) coplanar 
waveguide (CPW) structure comprising: a ground conductive layer formed on a 
substrate; linear grooves formed on the ground conductive layer; a signal line 
formed between the linear grooves; rectangular grooves formed on the ground 
conductive layer; and slots respectively formed at edges of the rectangular 
grooves, and connected to the linear grooves opposite to the rectangular grooves, 
wherein the slots are symmetric to each other and placed close to each other. 



To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, 
there is provided a method for fabricating a power divider comprising: forming a 
resistance layer on a part of a substrate having a first conductive layer; forming a 
5 seed layer on a part of the resistant layer and on both side surfaces of the 
resistance layer; forming a second conductive layer on the seed layer; forming 
rectangular grooves on the first conductive layer; and forming a slot at the 
rectangular groove, wherein the first conductive layer is formed close to the 
second conductive layer, and the slots are symmetric to each other and placed 
10 close to each other. 

To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, 
there is provided a power divider comprising: a substrate; a first conductive layer 
formed on a part of the substrate; a resistance layer formed on a part of the 
15 substrate; a seed layer formed on a part of the resistance layer and on both side 
surfaces of the resistance layer; a second conductive layer formed on the seed 
layer; rectangular grooves formed on the first conductive layer; and slots 
connected to the rectangular grooves, wherein, the first conductive layer is formed 
close to the second conductive layer, and the slots are symmetric to each other 
20 and placed close to each other. 

The foregoing and other objects, features, aspects and advantages of the 
present invention will become more apparent from the following detailed 
description of the present invention when taken in conjunction with the 
accompanying drawings. 

25 



BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a unit of this 
5 specification, illustrate embodiments of the invention and together with the 
description serve to explain the principles of the invention. 
In the drawings: 

Figure 1 shows a transmission line having a general Coplanar Waveguide 
(CPW) structure; 

10 Figure 2 is a view showing a general transmission line a load terminal of 

which is short-circuited for describing the present invention; 

Figure 3 is a view showing a first embodiment of a transmission line 
having a PBG CPW structure in accordance with the present invention; 

Figure 4 is a view showing a second embodiment of a transmission line 
15 having a PBG CPW structure in accordance with the present invention; 

Figure 5 is a graph showing a reflection coefficient of a transmission line 
input terminal in relation to a width (Ws) of a slot of a transmission line having a 
PBG CPW structure in accordance with the present invention and a distant (dsr) 
between slots; 

20 Figure 6 is a view comparatively showing a case that an improved PBG 

CPW structure in accordance with the present invention is not applied to a 
transmission line and a case that the improved PBG CPW structure is applied 
thereto; 

Figure 7 is a view showing a circuit of an unequal Wilkinson power divider 
25 for describing a power divider in accordance with the present invention; 



Figure 8 is a view showing a structure of an unequal Wilkinson power 
divider to which a PBG CPW transmission line in accordance with the present 
invention is applied; 

Figure 9A~9E are sectional views sequentially showing a method for 
fabricating a 1:3 unequal Wilkinson power divider in accordance with the present 
invention; 

Figure 10 is a view showing an actual 1:3 unequal Wilkinson power divider 
fabricated through a method for fabricating a power divider of Figures 9A ~ 9E; 
and 

Figure 11 is a graph showing a simulation result and an actual 
measurement result of an unequal Wilkinson power divider to which a PBG CPW 
structure in accordance with the present invention is applied. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, there will be described with reference to Figures 2-11, 
preferred embodiments of a transmission line having a photonic band gap (PBG) 
coplanar waveguide (CPW) structure and a method for fabricating a power divider 
using the same capable of increasing a characteristic impedance, increasing a 
width of a signal line of a transmission line and providing high power. 

Figure 2 is a view showing a general transmission line a load terminal of 
which is short-circuited, for describing the present invention. 

As shown therein, when a load terminal (load impedance (Zo) is short- 
circuited, a characteristic impedance of the transmission line becomes Zx. Herein, 
Sn of an input terminal of the transmission line is a reflection coefficient. 



When a length of the transmission line is A / 4, a characteristic impedance 
(Zx) of the transmission line corresponds to a maximum reflection coefficient value, 
and can be obtained by a width of a signal line of the transmission line. In addition, 
the characteristic impedance (Zx) of the transmission line can be expressed with a 
reflection coefficient (Sn) of an input terminal of the transmission line by 
expression 1 below. A unit of the reflection coefficient is dB. 



Herein, Zo is a load impedance. 

For example, a width of the signal line of the transmission line is 2.5 |jm, 
and a characteristic impedance of a transmission line having a CPW structure in 
which a distance between a signal line and a ground conductive layer is 150 pm, 
is 132 ohms, and by applying the characteristic impedance of 132 ohms to the 
expression 1, the reflection coefficient of -2.4dB is obtained. The transmission line 
having 132 ohms is used in designing and fabricating an 1:3 unequal Wilkinson 
power divider. But, since it is very difficult to produce a line width of 2.5 pm, a 
transmission line having a line width which is easy to produce (implement) and 
having a high impedance, is required. 

Accordingly, in the present invention, a width of a signal line is fixed to a 
predetermined size (e.g., 10 pm) so as to be easily implemented, and electric 
parameters are changed in order to increase a characteristic impedance of the 
transmission line. In an embodiment of the present invention, an improved PBG 
CPW structure having a signal line width of 10 pm is used. That is, even though a 
width of the signal line is fixed to 10 pm, a characteristic impedance still becomes 
132 ohms. Herein, a width of the signal line can be varied, and also the 




expression 1 
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characteristic impedance can be varied according to an object of a design. 

Hereinafter, there will now be described a transmission line structure to 
which a PBG CPW structure wherein a width of a signal line of a transmission line 
is predetermined (fixed) to an easily-implementable size, and which can increase 
a characteristic impedance, is applied. 

Figure 3 is a view showing a first embodiment of a transmission line 
having a PBG CPW structure in accordance with the present invention. 

As shown therein, the transmission line 20 having a PBG CPW structure 
in accordance with the present invention includes: a ground conductive layer 23 (a 
first conductive layer) formed on a dielectric substrate; linear grooves 24 formed 
on the ground conductive layer 23 so that a surface of the dielectric substrate is 
exposed; a signal line conductive layer 25 (a second conductive layer) formed 
between linear grooves 24; rectangular grooves 21 formed on the ground 
conductive layer 23; and slots 22 formed at edges of the rectangular grooves 21 
respectively, and connected to the linear groove 24 opposite to the rectangular 
groove 21. Herein, the slots are symmetric to each other and placed closely. 
Herein, a width of a signal line of the transmission line is 10 pm. In addition, on the 
ground conductive layer 23, four rectangular grooves 21 symmetric to each other 
are positioned, and slots 22 respectively connected to the four rectangular 
grooves 22 are positioned. Herein, each pair of rectangular grooves 21 is opposite 
to one linear groove 24, and one slot is placed at an edge of the rectangular 
groove 21 opposite to the linear groove24. The four slots are symmetric to each 
other, and formed close. 

A signal passing through the signal line 25 is excited by the narrow slots 
22 connected to the four symmetric rectangular grooves 21, and a characteristic 



impedance of the transmission line is determined by an electrical parameter of the 
improved PBG structure together with a width of the signal line. 

The electrical parameters are an area (a x b) of rectangular grooves 21, a 
width (Ws) and a length (Is) of the slot 22 and a distance (dsr) between the slots 
22. Among the electrical parameters, main electrical parameter for increasing a 
characteristic impedance of a transmission line having a PBG CPW structure are a 
width (Ws) of a slot 22 and a distance (dsr) between slots 22, For example, as the 
width (Ws) of the slot 22 and the distance (dsr) between slots 22 decrease, a 
characteristic impedance value of the transmission line increases. On the other 
hand, as the width (Ws) of the slot and the distance (dsr) between slots 22 
increase, a characteristic impedance value of the transmission line decreases. 
That is, an inductance component is increased in a state that a width (e.g., 10 
pm) of the signal line 25 has been widened, to increase a characteristic 
impedance. Herein, a distance (dsr) between the slots 22 means a distance 
between slots connected to a pair of rectangular grooves 21 opposite to one linear 
groove 24. 

Figure 4 is a view showing a second embodiment of a transmission line 
having a PBG CPW structure in accordance with the present invention. 

As shown in Figure 4, a width (Ws) of the slot 22 and a distance (dsr) 
between slots 22 can be varied according to a characteristic impedance value a 
user demands. For example, when a characteristic impedance value a user 
demands is small, a width (Ws) of the slot and a distance (dsr) between slots 22 
are increased so that the characteristic impedance value of the transmission line 
can be decreased. On the other hand, when a characteristic impedance value a 
user demands is large, a width (Ws) of the slot 22 and a distance (dsr) between 



slots 22 are reduced so that the characteristic impedance value of the 
transmission line can be increased. 

Accordingly, as shown in Figures 3 and 4, a width (Ws) of the slot 22 and 
a distance (dsr) between slots 22 are variously designed according to a 
5 characteristic impedance value a user demands. 

Figure 5 is a graph showing a reflection coefficient of an input terminal of a 
transmission line in relation to a width (Ws) of a slot and a distance (dsr) between 
slots of a transmission line having a PBG CPW structure. 

As shown therein, a reflection coefficient of an input terminal of the 

10 transmission line is indicated on an x-axis, a distance (dsr) between slots of 
rectangular grooves 21 each pair of which is opposite to one linear groove 24 is 
indicated on a y-axis on the right, and a width (Ws) of each slot is indicated on a y- 
axis on the left. As shown therein, as the width (Ws) of the slot 22 and the 
distance (dsr) between slots decrease, a reflection coefficient increases (due to - 

15 dB). Herein, if the reflection coefficient increases, a characteristic impedance of 
the transmission line increases too. For example, when a width of the signal line 
25 is 10pm or more, a slot width (Ws) of the transmission line is 50pm, a distance 
(dsr) between slots is 100pm, a width (a) of a rectangular groove 21 is 1400pm, 
and its length (b) is 500pm, a value of the reflection coefficient becomes -2.4dB. 

20 When the value of the reflection coefficient is -2.4dB, a characteristic impedance 
of the transmission line becomes 132 ohms. That is, a slot width (Ws) optimized to 
obtain a high characteristic impedance (132ohms) is 50pm, and a distance (dsr) 
between slots is 100pm. In addition, a characteristic impedance value of the 
transmission line can be changed by changing a slot width (Ws) of the 

25 transmission line and a distance (dsr) between slots, regardless of a width of the 



signal line 25. 

Accordingly, even though a width of a signal line 25 of the transmission 
line is wide, a characteristic impedance value can be increased by reducing only a 
slot width (Ws) and a distance (dsr) between slots 22. 
5 Hereinafter, there will now be described with reference to Figure 6, a 

characteristic impedance of the transmission line when an improved PBG CPW 
structure in accordance with the present invention is not applied to a transmission 
line. 

Figure 6 is a view comparatively showing a case that an improved PBG 
10 CPW structure in accordance with the present invention is not applied to a 
transmission line and a case that the structure is applied thereto. 

As shown therein, a characteristic impedance is 104 ohms when the 
improved PBG CPW structure is not included in the transmission line, and it is 1 32 
ohms when the improved PBG CPW structure is included therein. Accordingly, a 
15 reflection coefficient becomes below -4dB in case that the improved PBG 
structure is not included in the transmission line. That is, by the present invention, 
a transmission line to which a PBG CPW structure having a wide line width and a 
high characteristic impedance is applied can be implemented. 

Hereinafter, a construction of a power divider to which a PBG CPW 
20 transmission line having the wide line width and the high characteristic impedance 
is applied will now be described with reference to Figure 7. 

Figure 7 is a view showing a circuit of a general unequal Wilkinson power 
. divider for describing a power divider in accordance with the present invention. 

As shown therein, input power made incidence to a port 1 is divided to a 
25 port 2 and a port 3 respectively, and a ratio of the divided power is defined as 
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In order to obtain characteristic impedances (Zo 2 , Zo 3 ) of the transmission 
line, expression 2 below is used. 

Zo 2 = k 2 * Zo 3 , Zo 3 = Zo * J (1 ** 2) , R = Zo* (— ) expression 2 

V A: A: 

5 Herein, the characteristic impedances (Zo 2 , Zo 3 ) mean a characteristic 

impedance for dividing power to each port 2 and 3. The R is resistance for 
increasing an isolation between output ports (port 2 and port 3). Herein, the 
calculated characteristic impedances (Zo 2> Zo 3 ) are 44ohms and 132ohms 
respectively, and the resistance (R) for increasing an isolation is 115ohms, 

10 Hereinafter, a structure of a 1:3 unequal Wilkinson power divider to which 

a transmission line having an improved PBG CPW structure in accordance with 
the present invention is applied, will now be described with reference to Figure 8. 

Figure 8 is a view of an unequal Wilkinson power divider to which a PBG 
CPW transmission line in accordance with the present invention is applied. A 

15 GaAs substrata having a dielectric constant of 12.9 and a thickness of 625 pm is 
used in the unequal Wilkinson power divider. In addition, in order to obtain a 
characteristic impedance of 44ohms, preferably, a width of a signal line 31 is 
136pm, and a distance between the signal line 31 and a ground conductive layer 
23 is 52pm. In addition, in order to obtain a characteristic impedance of 132 ohms, 

20 preferably, a width of a signal line is 10pm, and a distance between the signal line 
25 and a ground conductive layer 23 is 115pm. 

In order to easily measure the divider by using a network analyzer, 
resistance, R2 and R3 of a termination is replaced with A / 4 transformer and a 

13 



load impedance of 50ohms. To measure an 1 :3 unequal Wilkinson power divider 
having the improved PBG CPW through an EM (electromagnetic) simulator, in a 
3.5 GHz ~ 5.5 GHz frequency band, insertion loss of the power divider is -0.7dB, 
return loss is -15dB and an isolation between two output ports (port 2 and port 3) 
5 is -20dB. And a power ratio between port 2 and port 3 is 1:3. 

Table 1 below shows a design parameter of an 1:3 unequal Wilkinson 
power divider having the improved PBG CPW. 



Table 1 





Zo 


Zo2 


Zo3 


R2 


R3 


characteristic 
impedance & 
termination 
resistance (ohm) 


50 


132 


44 


87 


29 


signal line 
width(/zm) 


110 


10+PBG CPW 


136 


166 


58 



Hereinafter, a method for fabricating an 1:3 unequal power divider in 



10 accordance with the present invention will now be described with reference to 
Figures 9A ~ 9E. Herein, Figures 9A-9E are sectional views of A-A' of a power 
divider of Figure 8. 

Figures 9A-9E are sectional views sequentially showing a method for 
fabricating an 1:3 unequal Wilkinson power divider in accordance with the present 

15 invention. For example, a method for fabricating an 1:3 unequal Wilkinson power 
divider in accordance with the present invention includes: forming a resistance 
layer (R) on a part of a substrate having a first conductive layer 23; forming a seed 
layer 27 on a part of the resistance layer (R) and on both side surfaces of the 
resistance layer (R); forming a second conductive layer 25, 31 on the seed layer 

20 27; forming rectangular grooves 21 on the first conductive layer 23; and forming a 
slot 22 at the rectangular groove 21. Herein, the first conductive layer 23 is formed 
close to the second conductive layer 25, 31, and the slots 22 are symmetric to 



each other and placed close to each other. 

Hereinafter, a method for fabricating an 1:3 unequal Wilkinson power 
divider in accordance with the present invention will now be sequentially described 
with reference to Figures 9A-9E. 
5 First, as shown in Figure 9A, a first photoresist pattern (PR1) is formed on 

the substrate 26 so that a part of surface of a GaAs substrate 26 having 625|jm is 
exposed. Herein, the first photoresist pattern (PR1) is to form a resistance layer 
(R). 

As shown in Figure 9B, a Nichrome (R), a resistance layer is deposited on 
10 the first photoresist pattern (PR1) and the exposed substrate. 

As shown in Figure 9C, when the Nichrome (R) deposited on the first 
photoresist pattern (PR1) and the first photoresist patter (PR1) are removed, 
Nichrome remains on the exposed substrate, to form a resistance layer. 

As shown in Figure 9D, a seed layer 27 made of Au/Ti is formed on the 
15 exposed substrate and an entire surface of the Nichrome, and a second 
photoresist pattern (PR2) is formed on a part of the seed layer 27. Then, a signal 
line 25, 31 made of Au is formed on the exposed seed layer 27. Herein, the 
ground conductive layer 23 is formed on the substrate 26, and preferably, after a 
part of the ground conductive layer 23 has been removed, the resistance layer (R), 
20 the seed layer 27, and the signal line 25, 31 are formed on the removed portion. 

As shown in Figure 9E, the second photoresist pattern (PR2) is removed, 
and the seed layer 27 exposed by removing the second photoresist pattern (PR2) 
is removed by wet-etching. 

Herein, a thickness of Au (signal line 25, 31) implemented through the 
25 method for fabricating the power divider is about 3pm. 



Figure 10 is a view showing an actual 1:3 unequal Wilkinson power divider 
fabricated through a method for fabricating a power divider of Figures 9A ~ 9E. 

Hereinafter, a result of measuring performance of an actually-fabricated 
power divider will now be described with reference to Figure 11 . 
5 Figure 11 is a graph showing a simulation result and an actual 

measurement result of an unequal Wilkinson power divider to which a PBG CPW 
structure in accordance with the present invention is applied. 

As shown therein, it can be known that a result of predicting performance 
of the fabricated power divider through simulation and a result of measuring 
10 performance thereof are about the same. 

In order to measure performance of fabricated power divider, HP 851 0C 
Network analyzer of Hewlett-Packard company is used, and a result of measuring 
performance of the fabricated power divider is shown in Table 2 below. 



Table2 





Simulation result 


Measurement result 


Insertion loss 


-0.7dB 


-0.7dB 


Return loss 


Minimum -15dB 


Minimum -15dB 


Power ratio 


1:3 


1:2.7 


Isolation 


Average -20dB 


Average -20dB 



is That is, a value obtained by measuring performance of the fabricated 

power divider is very similar to a value predicted through the simulation. The 
measured insertion loss and return loss are -0.7dB and -1.5dB respectively, and 
a power ratio between the output ports (port 2 and port 3) is 1:2.7. In addition, 
since isolation between output ports is -20dB, a power divider to which a PBG 

20 CPW in accordance with the present invention has been applied, has a high 
characteristic impedance, can be easily fabricated, and can endure high input 
power. In addition, a power divider to which a PBG CPW in accordance with the 
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present invention has been applied can endure high power. 

In addition, a PBG CPW transmission line in accordance with the present 
invention can be used as a transmission line in an antenna and a filter requiring a 
high characteristic impedance. And, since the PBG CPW transmission line in 
5 accordance with the present invention can increase a characteristic impedance by 
increasing an inductance component in a limited structure, it can be applied to a 
phase shifter to delay a phase of a signal. 

As so far described, a transmission line having a photonic band gap 
(PBG) coplanar waveguide (CPW) structure is advantageous in that four 
10 rectangular grooves which are symmetric to each other are placed on a ground 
conductive layer, and a width and a position of slots connected to the rectangular 
grooves are changed, thereby increasing a characteristic impedance of the 
transmission line and a width of a signal line. 

In addition, a transmission line having a photonic band gap (PBG) 
15 coplanar waveguide (CPW) structure can be easily fabricated and can endure 
even high power since a characteristic impedance can be increased even though 
a width of a signal line is increased. 

In addition, a power divider to which a transmission line having a photonic 
band gap (PBG) coplanar waveguide (CPW) structure is applied can prevent a line 
20 from being broken due to a use of high power and can be easily fabricated, since 
a transmission line having a high characteristic impedance and a wide width is 
applied to the power divider. 

As the present invention may be embodied in several forms without 
departing from the spirit or essential characteristics thereof, it should also be 
25 understood that the above-described embodiments are not limited by any of the 



details of the foregoing description, unless otherwise specified, but rather should 
be construed broadly within its spirit and scope as defined in the appended claims, 
and therefore all changes and modifications that fall within the metes and bounds 
of the claims, or equivalence of such metes and bounds are therefore intended to 
5 be embraced by the appended claims. 
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